Ginsenoside Rb1 inhibits vascular calcification as a selective androgen receptor modulator.
Ginsenoside Rb1 (Rb1), a major component of ginseng, has a steroidal chemical structure, implying that it exerts sex hormone-like actions. Recent studies have been suggested cardioprotective actions of Rb1. However, the actions of Rb1 in vascular calcification, one of the significant pathological features associated with aging and atherosclerosis, have not been examined. In the present study, we examined the effects of Rb1 on vascular calcification, focusing on its androgen-like actions. Using inorganic phosphate (Pi)-induced calcification of vascular smooth muscle cells (VSMC), we found that Rb1, like testosterone, significantly inhibited calcium deposition in a concentration-dependent manner. Further, this inhibition of Rb1 was abolished by bicalutamide, an androgen receptor antagonist, but not by MPP or PHTPP, estrogen receptor α or β antagonists. Rb1 significantly inhibited apoptosis, one of the regulatory mechanisms of calcification, and restored growth arrest-specific gene 6 (Gas6) expression that was suppressed by Pi. Moreover, Rb1 transactivated Gas6, and proximal androgen-responsive element (ARE) of the promoter region was found to be crucial for Gas6 transactivation. In contrast, in a human prostate cancer cell line, testosterone-induced ARE activity was abrogated by Rb1. This antagonistic effect was also confirmed by the transrepression and downregulation of prostate-specific antigen in the presence of testosterone and Rb1 together. Thus, these findings provide a novel mechanistic insight into the vasculoprotective actions of Rb1 as a selective androgen receptor modulator, i.e., inhibitory effects on VSMC calcification through androgen receptor-mediated Gas6 transactivation and antagonistic effects in prostate cancer cells.